Two field experiments were conducted at El-Baramoun Farm, Mansoura Horticulture Research Station,Dakahlia Governorate, Egypt during two successive fall seasons of 2013 and 2014 to study the influence of soil amendmentwith sulfur and three levels of combinations between compost manure and mineral NPK fertilizers as well as their interaction on growth, chemical composition,yield and fruit quality of husk tomato plant cv. Balady. The experimental design was split plot design with three replicates. The vegetative growth traits of husk tomato, chemical composition, total chlorophyll content, yield and its component and fruit quality had high significant values by soil amendment with sulfur, except for numberof branches and carotenoid content in both seasons and number of leaves in first season, since the increase was not significant at 5%. Supplementation of organic manure (compost)at 6.5 ton/fed with 50% from mineralNPK fertilizers improved plant growth and induced significant increases in yield and fruit quality. The application of sulfur with a mixture of 50% mineral NPK,50% compostand 200kg mineral sulfur had synergetic effect on increasing yield by18.51 and 19.00%in both seasons, respectively and enhancing fruit quality compared with conventional agricultural practice.It can be concluded that the treatment of the mixture of 50% mineral NPK and 50% compost with sulfur amendment was the best treatment for plant growth, yield and fruit quality as well as for reducing 50% of organic and inorganic fertilizers. The economic performance of husk tomato under this study showed that although organic treatment with 200kg sulfur gave the lowest yield, it gains the highest net return and benefit cost ratio(16745 and 2.190, respectively) comparing with conventional practice, thus this treatment i. e., 100%compost, that equal the same content of 100% mineral NPK recommendation, with sulfur amendmentproved to be the economical for organic husk tomato production under the conditions of Nile Delta lands.
INTRODUCTION
Growing consumer demand for new crops as a purpose of diversification, especially if it can be used the suggested crop for different purposes i. e., local consumption, exportation and processing and this requires new information on the growth habits, production and quality of different species. Husk tomato (Physalis peruviana, L.) is a promising horticultural crop also known as poha, golden berry, cape gooseberry, tomatillo, alkekengi and ground cherry are gaining popularity in the specialty markets. This crop is grown not only for edible fruit which eaten raw, as a dessert, jams, dehydrated fruits, sauces, appetizers or used as dish decorations, but also for its nutritional value i.e., its content of vitamin A and C, minerals, particularly P, Fe and fibers (Rehm et .al.,1991 , Fischer et.al.,2000 and Ramadan et.al.,2000 . Although it is a non-traditional horticultural crop in Egypt, it is widely used as folk medicine as a diuretic, for treating diseases such as malaria, asthma, hepatitis, dermatitis and rheumatism (Wu et. al., 2005) , worm complaints (Ahmad et. al.,1999) , secreting the bile juice and activating the liver function (Stray,1983) . Also, it shows antibiotic activity (Perry and Metzger, 1980) . The high β-carotene content of husk tomato has the potential of an anticarcinogenic effects (Steinmetz et.al., 1996) and antioxidant (Ropet.al.,2012) . Nowadays, it is used in homeopathy for the same purpose. Nutritional considerations and health benefits bring the husk tomato to the forefront. Therefore, in Egypt, a great attention is given for promoting this promising crop,husk tomato, production and quality to meet the progressive demand of local fresh markets, medicinal purposes, developing processing industry and rapid growing of exportation ( Mustafa, 2009) .Organic agriculture of husk tomato in old lands of Egypt can be established because of its high resistance to insects, since it is covered with hairs, to diseases, so there is a trend to use it as rootstock in grafting procedure, and to reverse environment conditions.
In conventional practice, improved cropping system involving high value crops rely on the use of chemical fertilizer due to its immediate availability of nutrients. Indiscriminate and continuous use of such chemical fertilizers leads to instability in yield and also poses a threat to soil health particularly due to micronutrients deficiency and fertilizer related environment pollution (Kalloo, 2003) . With intensification of cropping and heavy use of chemical fertilizers, the supplementary and complementary roles of organic materials are being strongly felt for retaining soil productivity (Laudicinaet al., 2011) . Therefore, recently, there have been trend toward the use of organicvegetables that have no harmful artificial chemicals. Although, higher price of organically produced food than conventional one was noticed, there is an increase in consumer demand, especially for exportation, which prompting producers to grow crops organically.Organic matter improves the physical, chemical and biological properties of various soils.The addition of organic matter (OM) can accelerate the leaching of Na, decrease electrical conductivity (EC), increase water infiltration, water-holding capacity and aggregate stability (Qadiret al. 2001) . This is particularly important for agricultural soils deficient in organic matter, such as those in the Egypt region (1-3% OM) (Mahdy,2011) .The use of compost in clay soils has several special benefits i.e., improves drainage while maintaining the ability to retain water in soil, collects clay particles to form more good granular soil aeration and drainage, helps keep the soil porous so that air and water to move freely through the soil and helps the roots to penetrate easily through the soil. The organic enrichment is most common through the application of composted materials,microbial biofertilizer or recycling crop wastes.
Compost products have gained impetus in organic farming to boost agricultural production to its important multi various features such as being rich in nutrients, vitamins, growth regulators, free from pathogens and containing immobilized microflora (Moghazyet. al.,2014 ) . These composts provide all nutrients in readily available forms and also enhance uptake of nutrients by plants and play a major role in improving growth and yield of different field crops. Hassan et. al., (2007) found that compost manure application at a rate of 15 t/fed., with a half rate of recommended NPK significantly affected the quality and mineral content of NPK in seeds of pea plants. Kamal and Ghanem (2011) stated that the increment in yield parametersand the enhancement of fruit quality of capegooseberry plants were observed as affected by organic matter (poultry, sheep or farmyard manure) amendments. Moreover, Moghazyet.al.,2014 found that the highest values of all vegetative growth traits, total yield, and yield components of pea, NPK content, protein % and total sugar as well as carbohydrate % in fresh seeds were obtained from a mixture of nitrogen fertilizer at levels 60 kg Nfed -1 and compost at 2.5 ton fed -1 Moreover,sulfur is considered as one of the major essential plant nutrients and an amendment used for reclaiming alkaline and calcareous soils (Marschner, 1995) . In agriculture, it is mostly used as a livestock supplement, soil amendment, insect management product and fungicide. Sulfur fertilization is relatively inexpensive and its use leads to substantial benefits of yield and quality of crops. Since clayey soils of Egypt possess extremely poor organic matter and high pH, which directly influence the availability of nutrients for plant growth. Elemental sulfur (S) can be used as a nutrient and an acidifier. The acidity produced during elemental S oxidation increases the availability of nutrients such as P, Mn, Ca and SO 4 in soils (Lindemannet al., 1991) , which may enhance the chemical and physical characteristics of alkaline soils. In plants,nitrogen and sulfur are utilized mostly for protein synthesis and it is necessary for the synthesis of amino acids, proteins and other cellular components which play an important role in the protection of plants against stress and pests (Luitet al., 1999) .It has been shown to play an important role in yied and quality of crops ( Pavlista, 2005 and Bielinski et al., 2007) .
MATERIALS AND METHODS
Tow field experiments were carried out at El-Baramoun Farm, Mansoura Horticulture Research Station, Dakahlia Governorate, Egypt during two successive fall seasons of 2013 and 2014 to study the effect of mineral sulfur in the presence of organic manure i e., compost and some levels of NPK mineral fertilizers on growth, chemical composition, yield and its quality of husk tomato (Physalis peruviana,L.) cv. Balady as a local variety in Egypt. Table1 shows some physical and chemical properties of the experimental soil at a depth of 0-30 cm according to the method of Piper (1950) are shown in.Husk tomato seedling at 40 days old were transplanted at 70cm apart between the seedlings on one side of ridge,5 m long and 1 m width with experimental unit area of 15 m 2 . The experiment was adopted in split plot design with three replicates containing 6 treatments, which were the combination between mineral sulfur at the rate of 200 kg/fed and without S as well as three levels of fertilizers i.e., the recommendation of mineral NPK fertilizers, 50% of NPK mineral recommendation with 50% of compost and total amount of compos, which equal the same levels of mineral NPK but in form of organic matter. The mineral sulfur was distributed in the main plot, the fertilizer levels were arranged in the sub plot as follows: 1-Mineral NPK recommendation of husk tomato i.e., 150kg N+ 70kg P 2 O 5 +140kg K 2 O(as control). 2-50%from the totalamount of compost i. e., 6.5 ton/fed + 50% from the NPK mineral fertilizers recommendation without sulfur. 3-Compost manure (1.1%N+ 0.42% P 2 O 5 +1.22% K 2 O) at the rate of 13.5 ton/fed , while this amount equal the same content of 100% mineral NPK recommendation. 4-Mineral NPK recommendation + 200kg mineral sulfur. 5-50% from the total amount of compost i.e., 6.5 ton/fed + 50% from the NPK mineral fertilizers recommendation + 200kg mineral sulfur. 6-Compost manure at the rate of13.5 ton/fed + 200 kg mineral sulfur. Chemical analysis of compost manure is shown in Table 2 .The compost consisted of animal wastes and plant residues (70% vegetable waste+20% animal waste +10% humicacid) and was obtained from the Egyptian company for solid waste recycling (ECARO). The quantity of compost manure were calculated based on total nitrogen content of compost to provide 150 kgN /fed. Husk tomato seedlings were transplanted on 7 th and 5 th August, respectively. Sulfur at 200kg/fed was thoroughly mixed with the soil prior to planting. In organic agriculture practice, compost at 13 ton/fed was incorporated into the soil before planting.However in conventional one,as a source of nitrogen, sulphate ammonium (20.6 % N) was used and added as equal doses (100kg/fed) before the first irrigation, 200kg at the beginning of flowering and 200kg at the beginning of fruit set in addition to 150kg/fed ammonium nitrate (33.5% N) after the first piking.Superphosphate (15.5 % P 2 O 5 ) was added as only one addition during soil preparation with rate of 70 Kg P 2 O 5 / fed. Potassium sulphate (48 % K 2 O) was added with rate of 140 kg K 2 O/fed as three equal doses (100kg) before the first irrigation, at the beginning of fruit set and after the second piking.Other normal cultural practices for husk tomato were followed according to the instruction laid down by Egyptian Ministry of Agriculture.
Data recorded: 1-Vegetative growth characteristics
Representative samples of five plants were taken randomly from each plot at 90 days after transplanting to obtain the following traits; plant height,number of leaves/plant, number of branches/plant,fresh weight/plant (g) and dry weight/plant (g).
2-Totalchlorophyll and mineral contents in leaves:
Total chlorophyll was determined as described by Wettstein (1957) . Also nitrogen content was determined in the dry matter of leaves using the micro keldahl apparatus according to Cotteni et al., (1982) . Phosphorus was determined calorimetrically according to Sandell (1950) . Potassium was determined according to Horneck and Hanson (1998) .
3-Yield and physical characteristics of the fruit:
At the proper maturity stage, number of fruits per plant (random mean of ten plants), average weight and diameter of fruit (mean of 20 fruits from each replicates) were determined. Early yield (the sum of the first three pickings) and total yield as kg/plot were recorded, then calculated as ton/fed.
4-Fruit chemical contents:
At the middle of harvesting season, a representative sample of 100 g fruits from each experimental plot were taken to determine quality characteristics of husk tomato fruits.Total sugars were determined colorimetrically as described by Smith et al.,(1956) . Total carotenoids content, ascorbic acid and titratable acidity were determined according to the method of A.O. A.C.(1990) .
5-Economic Performance:
Economic performance of husk tomato plants i.e., gross return, treatment cost, total variable cost, net return and benefit-cost ratio were calculated based on market prices as average of the two seasons. The benefit-cost ratio was determined according to Boardman et al (2001) by dividing the net return (LE/ fed) on total variable cost (LE/ fed).
Statistical analysis:
Correlation between fruit yield and either fresh weight of plant or leaf chlorophyll content, correlation between leaf chlorophyll content and fruit sugars content and correlation between leaf N% and fruit carotenoid content were analyzed and data were statistically subjected to analysis of variance (ANOVA) and the means were compared using the Least Significant Difference test (L.S.D.) at 5% level according to CoState (Version 6.303, CoHort, USA, 1998 -2004 .
RESULTS AND DISCUSSION

Vegetative growth traits:
Table 3 obviously indicates that vegetative growth traits of husk tomato i.e., plant height, number of leaves, number of branches, fresh weight and dry weight increased significantly by sulfur amendment to the soil compared with the control treatment (without sulfur) in both seasons, except number of leaves in the first season and number of branches in both seasons which these increases did not reach to the significance level at 5%. Such data also illustrate that the treatment of 50% mineral NPK mixed with 6.5 ton/fed compost was the superior in increasing all vegetative growth traits, except for dry weight which the difference between conventional production and 50% mineral NPK+50%compost treatment did not reach to the significance at 5/% level. However, treatment of compost only(without adding either sulfur or mineral NPK) gave the lowest records in both seasons of this study. Concerning with the interaction effect between sulfur and fertilization, data in the same table reveal that plants received 50% NPK + 50% compost gave the highest records of all studied parameters compared with other treatments in both seasons. However, the lowest values in all growth criteria were distinct when supplemented with 13 ton/fed compost without sulfur.These results may be attributed to the fact that compost enhanced physical and chemical properties of the soil and enriched it with nutrients in available form. Besides the lowering pH of sulfur which increases nutrients solubility in alkaline soil in addition to synthesis of protein, chlorophyll, vitamins and numerous secondary metabolites in plant cell.
These results are in harmony with those of Moghazy et al., (2014) who stated that the highest records of plant length, number of leaves, number of branches and dry weight were obtained when pea plant fertilized with 60kg N + 2.5ton compost /fed.The positive effect on growth traits by using compost manure might be related to the improvement of physical conditions of the soil and supplying plant with mineral nutrients, i.e., N.P.K and micronutrients (Fe, Zn and Mn), organic matter as well as humic acid content (Rechcigl, 1995) .On the other hand, Kanuet al., (2013) found that among the treatments of optimal dose of nutrients, theVC100 (100%virmicompost)has shown significant reduction in dry matter as compared to CF100 (100%chemical fertilizers) or VC50 + CF50 treatment. At harvest, VC50 + CF50 treatment was statistically at par with CF100 and they were significantly superior to VC100.Moreover, sulfur application significantly increased plant height and number of leaves of chrysanthemum (Huang et al., 1997) . 
Total chlorophyll content and mineral concentrations in leaves:
Total chlorophyll, N, P and K contents in husk tomato plant were significantly increased by sulfur application as soil amendment before planting (Table4). However, the same table shows that the mixture of 50%+50%compost was the most superior in increasing total chlorophyll content and N, P and K concentrations of husk tomato leaves, while compost alone(13 ton/fed) gave the lowest records in both seasons. In respect with the interaction effect between sulfur and inorganic NPK and compost rates on chlorophyll and chemical constituents of husk tomato leaves. The data clearly indicate that all treatments were considerably differed between each other and a mixture of 50% compost+ 50% mineral NPK + elemental sulfur gave the highest values followed by100% mineral NPK with sulfur and 50%NPK +50% compost, while 100% compost without sulfur gave the lowest contents in both seasons. Sulfur application significantly increased N concentration of tomato (Xu et al., 1996) . The reported changes produced by the application of elemental sulfur to calcareous soils were decreased soil pH and increased availability of P, Fe, Mn, Zn and Cu ( Hilal and Abd-Elfattah. 1987) .Sulfur is a constituent of the amino acids cysteine and methionine and hence, part of proteins which play an important role in the synthesis of vitamins and chlorophyll in the cell (Marschner, 1995) .
Composts provide all nutrients in readily available forms and also enhance uptake of nutrients by plants confirms the obtained results. These results are in agreement with those of Kamal et al., (2011) on cape gooseberry and Moghazy et. al.,(2014) on pea Fruit yield,average fruit weight and fruit diameter:
Data in Table5 clearly indicate thatsulfur application significantly increased number of fruits/plant, early and total yield per feddan, average fruit weight and fruit diameter in both seasons of this study. On the other hand, 50% mineral NPK+50% compost gave the highest early yield and fruit characters i.e., average and diameter, whereas, no significant differences were observed in total yield/fed and number of fruits/plant between conventional production and 50%mineral fertilizers+50%compost treatment, except for number of fruits/plant in the first season where the mineral NPK fertilizers was the superior.On the contrary, compost alone had the lowest effecton these parameters. Such data also indicate that the interaction effect between sulfur and fertilization rates was considerably differed in influencing yield and fruit characteristics. It is of importance to mention that treatment of mixture of 50%mineral NPK+50% compost combined with sulfur amendment gave the highest early yield and fruit characters compared with other treatments, especially the conventional agricultural practice. However, no significant difference in number of fruits/plant and fruit diameter between the treatment of 50% mineralNPK+50% compost with sulfur and that (the same treatment) without sulfur. Independently from the use of sulfur, no significant differences in total yield/fed were obtained between 100% NPK and the mixture of 50%NPK+50% compost in both seasons of the study. The lowest values of all parameters were observed when plants received only 13 ton/fed compost in both seasons. These results are the logic reflection of the significant increase in vegetative growth (Table 3 ) and total chlorophyll, N, P, and K (Table 4 ). This result could be explained as such treatment showed the pronounced positive effects on the vegetative growth aspects (Table 2) , total chlorophyll, N, P and K contents (Table 3) leading to healthy plant and hence increasing yield aspects and it obvious clearing from the figures 1 and 2 clearly show a positive correlation between plant fresh weight and chlorophyll content of leaves from one sideand the total fruit yield to another side.
Moreover, these results agree with those presented by Bielinski et al., (2007) on tomato and Pavlista (2005) on potato, who indicate that there was a significant yield improvement with S fertilization. Concerning with fertilization procedures, these results are in accordance with those obtained by Moghazy et.al.,(2014) confirm that the maximum values of total yield and its components of pea were obtained when plants received nitrogen fertilizer at 60 kg N with 2.5 ton/fed compost manure.However, Kanu et al., (2013) found that tomato yield was superiorin chemical fertilizers treatment (CF 100 ).In case of 50% vermicompost+50% chemical fertilizers (VC 50 + CF 50 ) treatment, though there was significant reduction in tomato yield during first year, in the following year the yield was observed at par. Moreover, Federico et al.,(2007) have reported that application of compost as vermicompost became of supplying optimum nourishment condition cause to improve quality, yield and its components. Fruit chemical contents: Table 6 clearly reveal that there were positive effects of sulfur application on fruit quality of husk tomato i.e., acidity%, total sugars ad vitamin C, while carotenoids content did not reach to the significance at 5% level.Increased interest in organic crops imposed the need to evaluate the quality and nutritional value of organic husk tomato. Therefore, data in the same table show that all quality criteria under study were higher in fruits of plants fertilized with 50% mineral NPK +50% compost than that of organic only or conventional agricultural practice in both seasons. The only exception was with carotenoid content in the second season where no significant difference was observed between the conventional agriculture practice and 50% mineral NPK +50% compost treatment. Results of the same table also indicate that the nutritional value of husk tomato fruit of plants that fertilized with sulfur combined and half dose of mineral NPK +6.5 ton/fed compost was the superior treatment followed by that without sulfur. However, the treatment of13 ton/fed only gave the lowest records in both seasons. These results may be attributed to the high contents of photosynthetic pigment and the significant absorption of N, P and K as shown from Table 4 , in addition to Figures 3 and 4 which clear the positive correlation between chlorophyll content of leaves and total sugars of fruits and between N% of shoot and total carotenoids of fruits. Biosynthesis of lycopene and other carotenoids in plants comes from mevalonic acid and AcCoA containing S-amino acid cystein. Cystein biosynthesis in plants is the first step through that inorganic S is incorporated into organic compounds and correlates significantly with availability of S for crops. It is a major reaction in the direct coupling between S and N metabolism in plant (Brunhold 1993 ). In addition Borguini et al., (2006) confirm that tomatoes coming from organic cultivation procedures present higher vitamin C content than fruits from conventional cultivation. It was also found that fertilizer that was rich in soluble nitrogen (N) could cause a decrease in the ascorbic acid content, probably for indirect reasons, since the nitrogen supply increased the plants leaf density, which promoted shading over the fruits. In addition, Moghazy et al.,(2014) on pea found thatthe highest values of total sugar in fresh seeds were obtained with compost manure 2.5 ton/ fed mixed with 60 kg N/ fed inorganic nitrogen fertilizer.These results may be due to the high growth and yield of plant fertilized by nitrogen fertilizer combined with compost manure due to availability of organic nitrogen, which ultimately resulted in better root growth and increased physical activity of roots to absorb the nutrients through decomposition of organic manure that lead to increase their contents. Oliveira et al., (2013) found that tomato fruits from organic farming experienced stressing conditions that resulted in oxidative stress and the accumulation of higher concentrations of soluble solids as sugars and other compounds contributing to fruit nutritional quality such as vitamin C and phenolic compounds.
Although the color of fruits is an important consumer quality parameter, studies on carotene and contents in organic crops, have reported different results including both higher levels and lower levels when compared with conventional methods. Ilić et al., (2014) found that tomatoes from organic cultivation contained more carotenoids compared to conventional cultivation, while Caris-Veyrat et al.,(2004) stated that tomatoes grown by the conventional or organic agricultural practices did not show any significant difference in the carotenoid content.
